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TPOMCTBO BEPTUKANLHLIX ADEH, BOAOTIOALEM-
Has Tpy6a KOTOPHIX B BEPXHEM YACTH BHINONHS-
erca  rubko#i, WX C€ONPAraldT ¢
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(56) Riropuxes cauperenscrso CCCP
N 1696057, kn. E 02 B 11/00, 1991,
(54)CNIOCOB CTPOUTE/NILCTBA KOMEVHY-
POBAHHOTO APEHAXA U YCTPOICTBO
s ErO OCYU|ECTBIIEHUS
{57) icnonsappanvte: aoBperetine OTHOGHTCA
K MENuopaumuu 3eMent, 8 UMEHHO K TeXHONO-
[ CTPOUTENLCTBA ADEHAXHBIX CUCTEM U MO~

€ AOMOWBI0 APe-
HOyKNaAUMKa. NpUMEM, NOAKNIOEHNE KaXA0N
3 Zpen, CRERYIOUIER 3 HaYANbHOM, OCYLLeCT-
BASIETCS! ¢ MOMOU(I0 OTPE3KA FOGPUPOBAHHOM
TPYGLL, KOTOPHIL OAHUM KOHUOM ONYCKaIoT B

K3, BLIBOAST YEPE3 €r0 HIKHEE OTBEPCTUE U
[EPMETHUHO CTLIKYIOT HA MOBEPXHOCTU C THE-
KM KOHUOM GORONOALEMHOf TPyGH BepTv-
KansHOR APEH, KOTODYIO Mepesoast o
TOPUGOHTANLHOR NONOXEHNE NyTeM 06paTHO-

xeT Bt npu ro P ADYroro,
Apetiaxa Yohua Ha aemnu.
CyuiocTs s e 7 rep x
cnocobe oAoEOAY.
ApeHaxa, ye- B . 13.n d-nwl, 5w,
omHocuTes K ctpou-
3eMent, a UMEHHO K Tenscroa Apenaxa sons-

sa ApeNaHL CHCTEM, W HOKET Gbimh vCnonk-
308aH0 cTpouTenscTae

e7CH CHUXEHUe IPGEKTUBHOCTH CUCTEMBbI
3~ 3a BHICOKOFO (WADIBAECKOTD COMPOTHE
new BLInon-

ApeHaxa
BaHHLIM CNOCOGOM.
V138ECTEH CROCO CTPOUTENLCTBA KOMBH-
enaxa,
WA NOAKMIOYEHYE BEPTUKANLHMX ApeH K
FOPUIOTANLHLIM NyTeM BLMNOAHEHNS GUnbT-
DYIOLIEFO CONPAXEHUS C SAUMTHO/ FPaBUiiHOI

Hannor0 B BHHS rpauuiNOR npobku o
BepTMKANLHOM Tpye.

HauGonee Gaviakim no TexHueckon cyu-
HOCTU K ganBnAEMOMY OBLEKTY SBNSETCA CNO-
OB CTROMTENLCTBA (OMBUHMPOBHHOTO

npoBKOR Ha FnyBuHe yKnaaKw
YaCTU 33KPLITCR TOPU3OHTANLHOR APEHBI, NPU
KOTOPOM NOAKAIOHEHHE BEDTUKAMBHLIX ADEH K
FODUSORTANHOM OCYLLIECTBIOT NYTEM CPE3-

Apenaxa, sepru-
KanLHLX ADEH C FODUSOHTARLHLIM KOMMEKTO™
POM € NOMOWELIO FUBKOro rodpupoBaHHoro
NATPYGK, COBAMHASHMOTO OBHLIM KOHUOM

it PaBOUMM OPFraHOM sepxa
BEPTUKANLHOR TPyBu-C fEch npobikn 1 oa-
acpes

APEHO, ApyruM, mponyckae-
it uepe3 Gynxep ApenoyKnAka cnsy

HOM APEHLL.

BBEPX B CFO.

YATSZYAN ““Tﬁ—(m
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Ha
YKNBAKY NOR TPYHT.

MpenmywecTsom ussectHoro cnocoba
CTPOUTENLCTBA KOMBUHMPOBAHHOTO APEHaXa

semnn ans

nyrem o6parHo-
TO BLTATUBAKUA U3 TPYGOYKNARUMKa APYrOTO
CBOBOAHOTO KOHUa Ha MOBEDXHOCTL 3eman,
TAE NOCNEAHUT FEPMETINHO NOACOSAUHSIOT K

senserca pabo-
TH CMCTRMBI 32 CueT fnpsmMoro

y 80A080AY,

FO CTOKA U3 BEPTUKANLHOR APEHL! B rOPUIOH-
TanLHbIA KONAEKTOP.
ORHaKo u3secTHuI CNocoB MMeer cyuwe-

10

Tlpu yCTpOACTaE BepTUKanbHbIX ApeH WX
80K0MO/eMHYI0 TpYGY Ha OTMETKe yKnaaKw
FOPU3OHTaNLHOTO BOAOBOAA CHABXaloT TPoR-
HHKOM, K TODUIOHTANLHOMY OTBORY KOTOPOTD

CTBEHHMI oM, 4T
OT KAaX[OM BEPTVKANLHON APEHB npmxnnmcw
ceon rod)

ruGKyio TpyBy, a k BepTAKanHO-
1y OTBOAY = XECTKYKD A5 OCYULECTBACHNA pe-

0T U KOHTPONA

DPOBaHHLII BOAOBOA K 3a ApeHs.
Mpu a7oM cooTaeTCTBEHHO yBenMuuBaeTCs ko- 15 Mlpu yeTpoiicTae ropuacHTansHoro BOAO-
nuvecTso s0na., eHa-
4UKa. YINOTHAIOWIX TDYWT, B0IICTAGT MU D  CTBODE,  er0 _BWnoMMAOT
© Kpyrosoi ¢i
S8, HonaBExEn nepeRaOKOR ApeHaxHux TOVE.  sauuTon,
o 20 Mpu 8080~

CA el W Tem, 4TO NPUMEHAEMbE NP 3TOM
CnocoBe CTPOUTENLCTRA APEHOYKAARUMKY C
* USBECTHbIMI KOHCTPYKUUA MY PABOYEro 06opy-

[AOBaHYA, HE NPEAYCMATPUBAIOT IJDJMO)KHDCTb -

oy
BOA3, CONPAraeMOro ¢ BePTUKANLHLMM APeHa-
MU B CTBOpE, €r0 YKNajKy OCYWeCTBASIOT &
HANPABNEHUN OT OTKPHLITOTO KOANEKTOPA K Ha-
uanbHoi apene,

nepesoaa Bynkepa ua patouero
TRAHCOpTHOE, A 38Tem, M0Cne ApOMYEKa fod.
PYPOBAHHOrO NATPYGKA BEPTUKANLHOM ADEHE!
CHUay BBEDX, CHOBA B PaGaYeE NONOXEHVE, He

ann cnocoBa
CTPOUTENLCTEA KOMBUHMPOBAHHOTD ApeHaxa
sKniouaer pabouee 0GOpPyaosaHMe ApEHOYK-
napuvika, cnnepxamee TpyGoyKnapumuk & amxe

Hapyuias npu sTom npouecca
YKNAZKN FOPUIOHTANLHOTD BOAOBORa. Mo3To-
1 BLIBO,

30

Bonposopom, npwleM Nsnpaanmoumﬂ vpy-

My A

BOACBOAOB BCEX BEPTMKANLHLIX ADEH 33 OFUH
NPOXOA APEHOYKNaauMKa 6e3 U3MEHeHUs KOH-
CcTpyKuny ero paGouero oBOpyAOBaHMS He
NPE/ACTABNAGTCH BOIMOXHSIM.

Liens naoBpeTenws ~ CHinkenue matepua-
NOEMKOCTH, IHEPrOBMKOCTH U TPYAOEMKOCTU
CTPOMTEN’CTEA, & TAKNE YMEHbWEHNE CTene-
HUA YINOTHEHUA TDYHTA 33 CYET COKPAWIEHNS!
KONUYECTBA NPOX0/08 6330807 MaWMHLL Ny~
TeM 0BeCreveHNs BOIMOKHOCTH CONPIXEHHS
BCEX BEPT/KaNbHLIX ADEH B CTBOPE B OAMH
s0g080R,

40

6onposoa

CoteHUN BHTOTHEMN OaankraM, OBSCHEMERt:

WM NPONYCK HAf YKN3ALIBAEMbIM rOPUIOH-

TansHLIM BOROBOAOM OTPe3Ka ropPUpPOBaHHOR

TPYGbi, AR BHBORA KOTOPO Ha NIOBEPXHOCTE
crenxa

ROMLHOM WENLIO, & KOTOOW N3PanNENLHO Go-
KOBUM CTeHKaM Gywkepa pasmewen
NEHTOUHLIA KOHBEAED C MDYXUHHLIM 3aXBa-
TOM, NepemMelulaemuiit NOCPEACTBOM ABYX KO-
nec, OCU KOTOPIX MPUKpPenneHs K 3agHen
CTeHKe BYHKePa, KOTOPHIA AONONHUTENLHO CO-
AEPHUT KOXYX, 32UMWAOWMA HADYKHYIO

Cymoc 8 Hacte Bep-
TOM, 4TO B U3BECTHOM Criocobe CTpouTenseTsa 45 mxanman /APEHE! NPOAONGHEIR MPOEM ANR B~
Apenaxa, TPYBH Ha AHO

. APEH, BOAONOALEMHAR TPY6a KOTODHIX B BepX-
HeI YaCTH BNONHAETCA TUBKOM, UX COnpsie-
HUE C rOPUIOHTANLHHM BOAOBOAOM

50

YpaHmem. npu 3Tom Ans obecneueHns Heobxo-

ZVMOTO PAAUYCE U3rHBa roGPUPOBAHHOR TPY-

b Ha KOHBEAEDE AMBMETD HUKHErO Koneca

Gonbwe AvameTpa sepxHero.
Npn

“ROCpeAcTBOM
KaX7107 U3 ADEH, CTEAYIOWIEN 33 HAYANLHOR,
CTPOSWENCS M3BECTHEIM CROCOBOM, OCyleCT-
BNSIETCA C MOMOWLIO 0TPE3KA FOPPUPOBAHHON
TPYGLl, KOTOPWI DAHUM KOHUOM OMYCKAIOT &

k@, BHBOAAT UePe3 €ro HIKKHee oTBepCTie U

55

Ape-

OBANLHOTO CEUEHiIS MOXET PACOAAraTeCR B
FOPU3OHTANBHOR NNOCKOCTH.

Ha ¢ur.1 nsoBpaxen oBuuA Bug sepri-
KanbHOA ApeHst ¢ ruBKUM KOKLIOM BORONOAL-
eMHOon Tpybu, NOAKNIOY3EMON X

CTHKYIOT Ha ¢ mb-
KM KOMLOM BOZONOALEMHOR TPYBL BepTU-
KanbHo# APEHH, KOTOPYIO NepesoasT &

80A080AY,

__KOHBeepoM; Ha ur.2 ~ oBuMA A BepTH-
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KanbHOM ApEHs, BORONOAbENHAA TPYa KoTo-
POW Ha YDOBHE YKAAAKK rupmamlranhuom Bo-
Aovopa cHabxeHa TPOTiHM ¢w3 o

w3 Hanpasnaoiuero TpyGonposoaa 7. Mo anu-
He BHITAHYTOrO KOHUa OTpeska roppuposaH-
HOTRYGM WA TOBEPXHOT S OCpesaT

Gonpo-

paGouee
i1 cBory.CaspY n Saogur Ha G A— paGowES
oBopyAoBaHUe APEHOYKNAAUMKA B MOMEHT

5

Bop 7 ru¢nmposamym TpyBy ropuaoHTanLHo-
70 BOR0BORA 5 1 C NOMOULLIO CTIEUHANbHOTO
passunka 15 ocyuectens-

nopawn oTpeska prﬁu Ha
axea-

o TPYG sepT-

KomBeries
o, 1 QU5 - Y301 REHTOWOT KoNBCHADA &
AIDYKUHHAM 30XBATOM,

Criocab CTpouTenseraa KoMGHHUPOBaH-
HOTO ApEHaka MPeAYCMATDHBACT NMPeABapH-
TeNLHOE YCTPORCTBO BEPTUKANLHLX APEH 1,
B0ROMOALEMHAR TPYBA B KOTOPHIX B BEDXHEd
4ACTU Ha YPOBHE OTMETKM TIORKNIONCHUS K 1O~
PU3OHTANLHOMY BOAOBOAY BEINONHAETCA MG~
KOW, NYTeM NPUCOEAMHEHUs K KECTKOM
rnanKoi TpyGe 2 FUGKOR FoGPUPOBAHHOM TPy~
641 3.

3

15

KanLHOR ApeHs 1 U ropusoHTanLHoro
BOA0BO/1A § € UX NOCAEAYIOWIENH MEXHU3UPO-
BaHHOI YKNAAKO TTOf FPYHT.

TIpi YCTPORCTOE BEPTUKANGHLIX APEH, B
uensix oBecneueHus NOCAEAYIOUIEro NepeEoaa
BEPTMKANLHOM TPYGH  OPUIOHTANbLHOE NONO-
XeHue, BOAOTIOAkEMHYI0 TpYBy 2 Ha oTMeTKe
YKNQKH FOPUSONTANLHOTO NOAOROAA CHaBia-
107 TPOGHUKOM 16, K FODUIOHTAALHOMY OTBOAY
X0TOpOTO MpukpenAsIOT rubkyio Tpyby 3, a k
BEPTUKANLHOMY OTBOZY = XeCTkyi0 17, npea-

Tocne ycrporictaa cex
Apet 18 CTBOPE CUCTEME! Y KOXOH 13 HUX C

5 ocy p
9KCNAYATAUMONNLX PABOT U KOHTPOAR 33

nomMouEi0 va:
NILIBBIOT COCAUNNTENLHLIE IPUAMKY 4, NpiML-

Kaowune K TPacce FOPUIOHTANLHOIO

80A0B0/Ia.
YCTPOACTBO TOPU3OHTANLHOTO BOACBOAA
abouee

et

Mpeanaraemsiit €nocof CTPONTENLETBA
enaxa

D3ET NOAKMIOUEHYE BCEX, CACAYIOLIX 33 N3~

YanLHOM, BEPTUKaNnbHLIX ApeH 1 Kk oaHOMY

080804y . npOTAHYTOMY

060pY/OBaHNUE KOTOPOTO BKIONaET TpYGOYK-
nauwik 8 BURE BE3AOHHOTO GyHKepa b C Ha-
npasnsiouwM TpyBonposonam 7. Mo mepe
NpUGAVKEHIA K BEPTUKANGIHOR ApeHe 1 o a-
npaBNSIOWMA TPYBONPOROA 7 ONYCKAIOT 3apa-

30

rOTOBACHHLIA 0Tpesok
rovi)pmposam!oﬁ TpyGel B 1 NPOTANKMBAIOT ero
c xonperie- 35

a
OT HaYaALHOR BEPTHKANbLHOR ADEHL, NOAKNIO-
4aeMO# N3BECTHLIM (APOTOTUT) CrIOCOGOM PO~

“nycka ruBKOTO KOKLA BOAONOALEMHOR TPyl

3 uepe3 GylKep APeHOYKNARNKa CHUL3Y BBEPX
5 €F0 TDANCTIOPTHOM NONOXEHMH.

[Py ABYKEHUN APEHOYKAAUAKA CO CTO-
POW OTKDAITOTO KONMIEKTOPA, KYAA BBOAWTCS

panela{enst e [ipyxwmmslsassion

10, Fpu mpoTanKusaru OTPeaKa rodpupo-

BaHHOR TpYGH B €70 KOHel 3ancaacT npeo-
Mw 6

T 5010804, BCe 623 vckniove-

HUS BEPTUKANLHHE ADEHH MOAKNIONAIOTCA

fpeanaraembim cnocoGoM. Mpu 51omM oTNaAa~

€T N0TPeGHOCTE B PaGoTax o OTPLIBKE TpaH-
eut

3axpar 10 NEHTONHOrO KoHRCTiepa 9. 3axaTuii
npyHHM 33XBaToM 10, Konel OTPeaKa rod-
PUPOBaHHON TPy6ul 8 M3BAEKAIOT HA NOBEPX-
HOCTL C NOMOWLIO NEHTOYHOrO KOHBedepa 9,
NPUBOAUMOTO B ABSKEHUE BPALlGHUEH Mano-
70 KOneCa 12, CBR3aHHOT0 ¢ BOnLLWHM Konecon
13. VA30nevenHsil Ha NOBEPXHOCTL KOHeL OT-

40

45

KcKaBaTopoM Ans
011801 FOPMIOHTANEHOFD BOAOBOAA © OTKPHI-
Tuilt KOMNEKTOD, HEOBXOANMBIX N1PW BMNEHMH
/ADEHOYKNAZUKA B CTOPOHY KOAAEKTOPE N0 13-
BeCTIIOMY cnocoby.

Topn3oHTanLHLi BOA0BOA 5, conpsirac-
MBIt C BEpTUKaNLHLIMU Aperamu 1 B cTBOpE,
MOXOT BLINONHATLCA NepHOPUPOBANHLIM C
KpYroeo ¢ i 3aunTON,

peaka

worc

CTOPOHY NPUAMKS 4 11 4epes NPOROALHHI npo'

M b GOKOROR CTEHKE 3ALITHOTD KaXyXa 14

NEHTONYHOTO KOHBERepa § BWBOAAT K BEPTH-

KanbHo! apene 1, Ha noBepxHOCTY 3eMAU KOH-

. 4L OTPeAKa FOGPUPOBAKHOH TPYBHI 8 1t rBKOT
6o

aranom
ro cnocoba ‘cTpouTenscTea sanserca obpat-
HAn 3achNKA| BCEX NpUAMKOS
Tpacest
Apenaxa Bynbao3epom.
YCTpORCTS0 AN OCyiliecTeRGHUA CnOCoBa

uacTv ToyOu
CTLIKYIOT # ONYCKAIOT HA AHO COBAMHUTENLHO-
o npusmka 4. Mepesoy rubkon uacTi 6040~

55

ApeHaxa
sKniowaeT pabouce 0GOPYAOBAHME APEHOYK~
najaKa, COpEpXailiee TPYBOyKnaauHK & ovae
yHKEDa 6 C OBANLHLIM © mone-

npenst 18
TOUIOHTANLHOR NONOXEHMe MPOVIBOART Ny~
TemM 06PATHOTO BUTAMBaHUS APYFor0 COBOR-

HOTO KDHUS OTPE3KA FOHPUPOBANHOR TPYGH 8

PEUHOM .COUEHMW HANDABNAIOWMM TPYGONPO-
BOAOM 7, CRYXBUM R7S OAHOBPEMEHHOTO
nponycKa Hap YKNapHbaeMom TpyGOR ropu-
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J0HTANLHOrO BOAOBOAS § OTPE3KA rodPUPO-
BauKoR TpyBu 8, 3aausa cTewka Gywkepa 6
CHabeHa NPOAIONHOIM LIENbIO, B KOTOPOR na-
PanNenLHO €ro GOKOBLIM CTEHKaM PasMewieH
NeHTOUHEIA KomBedtep 9 ¢ npymnuw 3axBa-

5

CA1Y HUKHEFO OTBEPCTIS HANPABNAIOLIEND TPy~

60npoRoaa 7. 110 Mepe npuBAMeHHs K BepT-

KanwHOA ApeHe 1 8 epxHee OTBepCTUE

Hanpansioulero TpyGonposoaa 7 oaHoBpe-

MetHO ¢ nocTynarouel vpyaoa ropuaoHTank-
5

Tom 10 #a
«owBeliep 9 BKNKONAET ABA Rt sepxree
12 u nxcee 13, COOTBETCTRYIOUWE OCU KOTO-
pux 18 1 19 npipenns K« saaved crenre

oro 0RaKT. OTPe3oK

TOPACHTANLHOR YEI B, oTaput 13 Buxond

U3 HIKHEFO OTBEPCTA HANPABNSIOUIEFD TPY-
7 c

9. Mpn eaxa

Gyrkepa 6
wenw. Mpuuem, ana

Heobxoau-
Moro paauyca usrn6a

TpYGH
HQ NEHTOMHOM KOHBEAEDE § AUBMETD HUKHErO
koneca 13 Bonb1ue MaMETPA BEPXHErD KONeca
12. KecTkoCTs KOReC 0bechieumsaeTcs papu-
ansHbMK Crvuamu 20, HapyXHas YacTs net-
TOUHOFO KOHBEIHEPa 9 3AUMILIEHA KOXYXOM 14,
6OKOBHE CTEHKM KOTOPOTO PASABUHYTH Y 33-
AHei CTeHKu ByHKEPa 6 U MNGBHO MEPEXORAT
& €ro GoKOBHIE CTeHKU, OKOBAR CTEHK KOXY-
Xa 14 CO CTOPOHK BEPTUKANLHOR APEHH CHAB-

XeHa NpoAOAbHHM  npoemom 21,
. Ans BunycKa
Hoji TpyBut 8 Ha AHO anwen,

orp:
rnyﬁu 8 £ro korel 3aneaaer
npyxi

e o meurounara Koriaehopa o, 3a-
XaThi NPYKMHHMM 33xBaTOM 10 KOHEW
OTpeaka rodpUpOaHHOR TpyGH 8 waanekaeT-
€Sl Ha NOBEPXHOCTL C NOMOWbIO NEHTOYHOTO
KOHBeitepa 9, NPUBOAMMOrO B ABUXEHUE BPa-
ujeHvem aepxHero koneca 12. flocne creikosku
Ha NOBEPXHOCTA SeMAH UIBNEUEHHOTO KOHUA
orpeska roppuposanHoin Tpybu 8 ¢ rubkum
KOHLIOM BOAONOALEMHOR TPYBH 3 BepTUKaNL:
HOM apeHsl 1 Bes TpyBuaTan nneTs uepes npo-
RonbH poeM 21 SAWATHOTO KoXyxa 14
4

VCTPOACTRO /U1 OCYLIECTBACHNS NpeANa-
raemoro cnocoba paboraer

25

& oGpaTHoNn noCreROBaTNLHOOTH 38 Apyrod,

chepyiouum 0Bpasom.
TleHTONHMI KOHBEMED 9 B UCXORHOM Co-
CTORNM YCTGNIRB3ETCr b CTDOTO GuKCHDY-
Kors

ey oTpeska
TovbuBy apHerD oraepcr HanpaBnOL-
7.7

s ToY6 sepTKaRUHOR Apem 1 W
30

eMoM ceepxy

800BOAa 5§ yCTpOMCTEO

3axear 10 wa

®opmyna nsobperenns

VX yKRazky NOZA FPYHT.

uee 0BOpyAOBaHe APEHOYKNAaRUKa, COACP~
xauee B Bune

wom "BpeHaxa, BMIOUAIOWMA COBAMHEHUS
BEPTUKANLHON APEHb, UMEIOWEl BEPXHIOn

GyHKepa € HanpPaensiowyM TPyGONPOBOAOM,
oTnuvaw meec 2 TeM, UTO HaNPABARIOUIMI

i .c
OTAMYZI0WMUACSH TeM o, C Uensio
n

HeHM BLINO-
neu Casatma| AR NPONYCKa HO YKNaAMBaE-

YMEHLILEHNA YNINOTHEHUS FPYHTA. TIyTeM no-
CNEOBATENLHOTO MOACOBAVHEHUA HECKOML-
KUX BEPTUKANLHWX APEH K OAHOMY
FODU3OHTANLHOMY BOAIOBOAY.

Tpeaka
ru(bpwpoBaHHDM Tpybul, B 3apHen cTemke
6yHKePa BUNOAHEH TIPONONLHAS LieNb, B KO-
mpoa apaNEnHO GOKOBM cTeNcat Eyw-

HBenep ¢

0
ruBkoro naTpybKka, KOTOPHIA OFHUM KOHLOM
COGRVHSIOT ¢ FMBKOR 43CTBIO ADEHM, 3 ADY-
M — C FOPUIOKTANLHEM BOAOBOAOM NyTEM
nponycka FMBKoro naTpybKa uepes Gykep
APEHOYKNaAUMKa B PABOUEM NONOXEHMH,

2. YCTPORCTRO A1 CTPOMTENLCTEA KOMBM-

3axsaTom, ocu IDKMBDB X0~
TOPOrO NpUKpenneHs K  3aAHed CTeHke
Gynkepa, npu sToM GyHKep cHabXeH 3a-
UNTHBIM KOXYXOM, UMEIOWMM < NPOROML-
KU NPOEM NS BHNYCKA FOGPUPOBAHHOR
TPYBM Ha AHO Tpawew, & AUAMETD HUX-
Hero wxuea xoxsenepa Gonswe anamer-

nApewaxa, pabo-

pa
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